INTRODUCTION
When the Institute of Medicine's (IOM) Committee on Understanding and Eliminating Racial and Ethnic Disparities in Health Care outlined research priorities in their influential report, Unequal Treatment, they underscored the importance of clarifying the contributions of clinician and organizational factors to quality differences. 1 Several studies have documented the existence of racial and ethnic disparities in patients' experiences of primary care among comparably insured patients, [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] but few have clarified the mechanisms that contribute to these differences. [14] [15] [16] [17] [18] "Within-physician" effects, or racial/ethnic minority patients reporting worse experiences in the same practices as Whites, might contribute to observed differences. "Withinphysician" differences can occur because certain racial and ethnic groups may have negative reporting tendencies shaped by cultural norms. Asian patients' evaluations of care, for example, appear to be consistently lower irrespective of the context that care is received, 13, 19 suggesting that negative reporting tendencies may contribute to differences. Certain racial/ethnic minority groups may also experience unequal treatment. Therefore, "within-physician" effects stemming from discrimination or differential treatment based on race and/or ethnicity could explain disparities. On the other hand, "between-physician" effects, or the clustering of racial and ethnic minority patients within physician practices with low performance on patient experiences measures, might contribute to disparities. For example, patients might receive care in settings that lack patient-centered care or have inadequate appointment access. Our study aims to clarify the extent to which ethnic and racial disparities in patients' experiences of primary care are attributable to the clustering of minority patients in low performing primary care physician (PCP) practices ("betweenphysician" effects) versus "within-physician" effects, which can provide important information for the effective development and targeting of quality improvement efforts. Our study contributes to existing knowledge in important ways. First, previous research indicates that Black patients are significantly clustered in the practices of a small number of physicians and that these physicians are more likely to report facing difficulties providing high quality care. 17 However, no study has ever examined patients' experiences in practices with varying concentrations of diverse racial and ethnic minority patient groups, including Asians and Latinos, the fastest growing racial/ethnic groups in the United States. 20, 21 Our study assesses physician effects on racial and ethnic differences in interpersonal quality and organizational features of primary care from patients' perspectives. Second, our study is the first to include adequate patient samples per physician, 16, 22 which is necessary for the reliable assessment of individual physician practice effects on patients' experience measures. Third, previous work indicates that "within" health plan effects accounted for a larger proportion of disparities relative to "between" health plan effects, 16 suggesting that other organizational units, e.g., physicians, might explain racial/ethnic disparities in patient experiences of care. As a result, an assessment of physician effects is likely to shed light on the mechanisms contributing to racial and ethnic minority group differences in patients' experiences of primary care.
METHODS

Sampling and Survey Administration
The study draws on commercially-insured patients who had encounters with 1,588 adult PCPs from 27 medical groups in California. The participating physician practices are distributed across 140 diverse primary care service areas 23 24 Mailings included an invitation letter, a printed survey, and a postage-paid return envelope. The survey invitation included a personal online code that gave respondents the option of completing the survey using the internet. Previous analysis has demonstrated the absence of web survey mode effects for items on the ACES. 25 The survey invitation listed a toll-free number for patients to obtain surveys in Spanish. A second invitation and questionnaire were sent to non-respondents two weeks after the initial mailing. The data collection effort spanned a period of approximately eight weeks. 
Study Questionnaire
Race, Ethncity, and Primary Language Categorization
Patient responses to race, ethnicity, and primary language questions were used to generate ten analytic subgroups.
Patients were asked whether they were "Hispanic or Latino" and about their racial background (White, Black, Asian, Pacific Islander, American Indian/Alaskan Native, other), and their primary language spoken at home (English, Spanish, other).
Respondents who indicated that they were "Hispanic or Latino" were considered Latino, irrespective of their racial background. Latino and Asian respondents were categorized as primarily English speakers ("Latino-English", n=5,274; "Asian-English; n=4,638) or speakers of another language ("Latino-Spanish", n=1,445; "Asian-other language", n=1,840) based on their responses to the question that assessed their primary language spoken at home. The remaining patients were categorized based on their response to the question that assessed their racial background. These groups included White (n= 31,556), Black (n=1,854), Pacific Islander (n=635), American Indian/Alaskan Native (n=409), and other race (n=1,064).
Respondents who did not answer the race and ethnicity questions were grouped together ("missing race", n=1,146).
Statistical Analyses
Respondent characteristics were compared across the ten racial/ ethnic patient groupings. Analysis of variance (ANOVA) models were used to compare variables across the analytic subgroups. In order to assess whether the racial and ethnic minority groups were clustered within PCP practices, the intraclass correlation coefficient (ICC) was calculated for each group, using the physician identifier as the class variable. The ICC measures the extent of clustering on a scale from 0 to 1, where 0 indicates no clustering of the patient group within PCP practices beyond what one would expect due to chance and 1 indicates that the patient group is maximally clustered within PCP practices.
To assess the relative contribution of "within-physician" and "between-physician" effects to racial and ethnic disparities in patients' experiences of primary care, three nested regression models were examined for each survey composite and the willingness to recommend physician item, using White patients as the reference group. All models controlled for patient age, gender, education, self-rated physical, and self-rated mental health. These patient-level case mix adjusters were used because they are generally considered exogenous factors that are beyond the control of clinicians. 22, 28, 29 Model 1 assessed differences in scores relative to Whites using OLS regression models. Regression coefficients from Model 1 were considered the "overall" differences relative to Whites. Regression Model 2 was specified using physician fixed effects to account for the clustering of patients within physician practices. Patient group coefficients from Model 2 reflect "within-physician" differences relative to Whites. Estimates of "between-physician" differences, or the extent to which disparities are attributable to physician performance differences, were calculated by subtracting the patient group Model 2 coefficients from Model 1 coefficients. 16 "Within-"
and "between-"physician effects were compared to assess their relative contribution to overall observed disparities. Finally, in order to examine whether the racial and ethnic minority patient concentration of physician practices was associated with performance on patient experience measures, Model 3 further included the percentages of Blacks, Latinos, Asians, and all other minority groups in each PCP practice, using the percentages of White patients as the reference group. Model 3 controlled for practice-level educational attainment and used physician and medical group random effects to account for clustering. Models adjusted standard errors for weighting and the clustered nature of the data. Continuous measures were standardized to a mean of 0 and a variance of 1 so that regression coefficients were comparable. In order to test the sensitivity of results to differential non-response by physician, non-response weights computed as the inverse of the physician response rates, were used. 30 All statistical analyses were conducted using STATA 10.0.
RESULTS
Several respondent characteristics varied significantly by racial/ethnic group (Table 1) . With the exception of American Indian/Alaskan Natives, minority groups were significantly younger than Whites (p<0.001). However, all minority groups rated their physical health lower than Whites (p<0.001).
Latinos reported shorter term relationships with their PCP compared to Whites (p<0.001), irrespective of primary language spoken at home. All groups were concentrated in PCP practices at levels greater than one would expect by chance (Table 2) . Whites (ICC=0.18, p<0.001), Latinos who primary speak Spanish (ICC=0.12, p<0.001), and Asians who speak a language other than English as their primary language (ICC=0.18, p<0.001) were most heavily concentrated in practices with patients from their own race/ethnicity. For example, 50% of Latinos who primarily speak Spanish were clustered in 8.5% of PCP practices, 50% of Asians who primarily speak a language other than English were clustered in 6.9% of PCP practices, and 50% of Blacks were clustered in 10.7% of PCP practices (data not shown), while the mean PCP practice-level concentration of these commercially insured groups was only 3.8%, 4.4%, and 4.0%, respectively (Table 2, column 2). We present the unweighted results because the regression coefficients were similar for weighted and unweighted models and the correlation of coefficients was very high (≥0.98 for all measures). Table 3 presents the "overall", "within-physician", and "between-physician" racial/ethnic differences for each ACES composite and the willingness to recommend physician item. In general, "within-physician" effects were negative and larger than "between-physician" effects for Pacific Islanders, Asians, irrespective of primary language, "other" ethnic/racial groups, and patients without ethnic/racial information ("missing race"). For example, the disparity between Asians (primarily non-English speaking) and Whites was 4.17 points on the 100-point organizational access scale; "Within-physician" effects (4.77 points, p<0.001) accounted for all of the disparity, while the "between-physician" effects were positive, although not statistically significant. The negative "within-physician" effects indicate that these minority groups report worse experiences relative to Whites in the same PCP practices. Some "between-physician" effects for these patient groups, however, were negative and statistically significant, e.g., the quality of physician-patient interactions and care coordination composites, indicating that a non-trivial amount of overall group differences are attributable to these patient groups being clustered in physician practices with lower scores on patient experience measures.
By contrast, "between-physician" effects were negative and larger than "within-physician" effects for Latinos irrespective of primary language, Blacks, and American Indian/Alaskan Natives, indicating that disparities are mainly attributable to patient clustering within lower performing PCP practices (Table 3 ). The results indicate that disparities for these groups cannot be due to negative reporting tendencies relative to Whites. The largest "between-physician" effects were for the care coordination and organizational access for Latinos, with the largest effects for Spanish-speaking Latinos. Some "withinphysician" effects for these racial and ethnic groups were positive and statistically significant; indicating that patients from these groups report comparable or better experiences than Whites in the same PCP practices. For example, the care coordination disparity between Spanish-speaking Latinos and Whites was 1.82 points; "Within-physician" effects were positive (1.45 points, p<0.05) and "between-physician" effects were larger and negative (−3.27 points, p<0.001). There were no "overall" racial or ethnic disparities in health promotion support and most groups reported better experiences relative to Whites. Item-level analyses revealed that two patients' experience measures had the largest negative "between" physician effects for Blacks and Latinos (data not shown). One was an item from the Quality of Physician-Patient Interaction scale (see Appendix) that assessed patients' experiences with their PCP spending "enough time" with them (range: −3.20 to−1.09, p<0.001). The other item, from the organizational access scale, assessed "how often did visits…start within 15 minutes of your appointment" (range: −6.49 to −1.07, p<0.001). Spanish-speaking Latinos had the largest "between" physician effects for the two items. Table 4 presents the results from Model 3, which examines the contribution of PCP practice racial composition to individual physician performance differences on patient experience measures, controlling for practice-level educational attainment. Controlling for patient characteristics and practice-level patient educational attainment, higher Black patient concentration (4 of 6 measures), Latino patient concentration (5 of 6 measures), and Asian patient concentration (4 of 6 measures) were associated with lower physician performance on patients' experiences measures.
DISCUSSION
This study assessing the relative contribution of "between-"and "within-" physician effects to racial and ethnic disparities in patients' experiences of primary care yields several important findings relevant to reducing disparities. First, our results are the first to highlight that, in California, most racial and ethnic minority groups are clustered within PCP practices at levels greater than one might expect by chance. This suggests there is potential for reducing racial and ethnic disparities in primary care quality through targeted interventions aimed at individual physician practices with substantial concentrations of specific patient groups.
Second, "within-physician" differences accounted for the bulk of disparities in patients' experiences of primary care for Asians and Pacific Islanders. Our findings indicate that Asians and Pacific Islanders are more likely to report worse experiences relative to Whites in the same PCP practices. For some measures, including the quality of physician-patient interactions and care coordination, "between" physician effects account for a non-trivial amount of the overall disparity, particularly for Asians who primary speak a language other than English. In general, however, our findings are consistent with a recent study that finds that "within-physician" differences account for Asian-White disparities in clinical interaction quality. 31 However, it remains unclear whether disparities in patients' experiences are mainly attributable to differential treatment by physicians or to cultural norms that influence the reporting tendencies of Asian patients. Future research should clarify the determinants of Asian-White differences.
Finally, "between-physician" effects contributed more to disparities between Whites and Latinos, Blacks, and American Indian/Alaskan Natives than "within-physician" effects. This indicates that patients from these groups are more likely to attend PCP practices with low performance on patient experience measures compared to Whites, possibly because these groups tend to be more residentially segregated or located in markets with low physician supply. 32, 33 In order to significantly reduce disparities in patients' experiences of primary care, especially with respect to organizational access, 34, 35 it will be important for performance improvement efforts to focus on low performing physician practices with high concentrations of patients from these groups. Our results indicate that Latinos and Blacks were significantly clustered in practices facing time constraints for clinical interactions and long in-office wait times. Previously observed differences in patients' experiences of primary care might be reduced by ensuring that PCPs treating high percentages of patients from these racial and Inadequate reimbursement might also contribute to the observed performance deficits on patient experience measures for practices with high concentrations of Blacks and Latinos. Physicians who care for high concentrations of minority patients tend to have face appointment access constraints and perceive more challenges with providing high quality care. 38 Our study is limited to commercially-insured patients, suggesting that spillover effects or that the low reimbursement from Medicaid and uninsured patients in the physician practices can negatively affect the care commercially-insured patients receive. 39 Additional data on physician and practice characteristics, including the extent to which physicians care for Medicaid and uninsured patients, could clarify the extent to which spillover effects occur. There are some limitations to this study. First, the response rate was modest but comparable to other patient experience performance measurement efforts nationally. 40 We are unable to assess differential patient non-response bias by race and ethnicity because this information was ascertained in the survey and unavailable for non-respondents. Blacks and Latinos are less likely to be commercially-insured compared to Whites; 41 however, underrepresentation relative to population estimates might reflect differences in insurance coverage status rather than a lower propensity to respond. Moreover, we examined the sensitivity of results to differential non-response by individual physician using non-response weights and results were consistent. Second, there might be unobserved heterogeneity within minority patient categories that explain differences associated with the practice concentration of patient racial/ethnic minority patients. Acculturation measures, for example, could enrich the analyses. 42 Third, the results might not generalize to states with different demographic distributions and PCP supply. For example, Puerto Ricans and Cuban-Americans, who make up the majority of Latinos in many east coast states, are generally better integrated into primary care practices compared to MexicanAmericans, 35, 43 who constitute the majority of the California Latino population. Finally, we did not assess racial/ethnic disparities in the technical quality of primary care. A study of one physician organization found that racial disparities in the quality of diabetes care were mainly attributable to "withinphysician" effects. 44 Further study, however, is needed to examine the relative contribution of "within-" and "between-" physician effects on the technical quality of primary care. Our findings have strong parallels with growing evidence that patient clustering can explain racial and ethnic disparities in the technical quality of medical care, [45] [46] [47] dental care, 48 and patient outcomes. 48 This study is the first to demonstrate the influence of physician effects on disparities in patients' experience of primary care and indicates that commerciallyinsured Latino, Black, and American Indian/Alaskan Native patients are more likely to receive care in PCP practices with low performance on patients' experience measures compared to Whites. If reducing ethnic and racial disparities in patients' experiences of primary care is a priority, initiatives might achieve the largest impact by focusing on low performing practices with high concentrations of racial and ethnic minority patients. Markets with high concentrations of Latinos face serious bilingual physician recruitment and retention problems 32 so disparity reduction efforts should be sensitive to physician supply constraints when developing solutions.
